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 cells/mL和 1.2×104 cells/mL的 3种高藻水进行不同 TRO条件下的•OH 杀
灭实验，其中，在氧活性粒子注入后的主管路中，•OH 与高藻水的作用时间仅为





分藻类和细菌，改善水质；再经较低的 TRO 剂量(约为 1 mg/L)处理后，藻类和
细菌全部致死，去除率达到 100%。组合工艺实现对水中藻类的完全去除，大幅
改善水质，细菌、CODMn等指标均达到《生活饮用水卫生标准》(GB5749-2006)。 
(4) 以水厂现有工艺为依托，对比•OH 与 ClO2的除藻效果。采集水厂 ClO2
投加前原水、沉淀出水和砂滤出水水样，分别在一定 TRO 条件下进行•OH 处理，
并对水厂水样与•OH 处理后水样进行检测分析。结果表明，对藻密度为 9.8×104 
cells/mL，浊度为 3.67 NTU 高藻水，水厂使用 27 mg/L 的 ClO2投加量获得低于







































    About 25% of drinking water sources in China are lake or reservoir water in 
rivers, but there is a rapid growth in algae bloom frequency and severity in these 
water sources. The water pollution caused by algae bloom forces the waterworks to 
reduce the output or even stop production. This study aims at solving the increasing 
serious problems of eutrophication and algae bloom in Jiulong River in Xiamen, 
which endanger the drinking water safety. Thus, this paper conducted an efficient, 
economic, safe integrated advanced oxidation technology to treat the algae-laden 
water, based on the formation of •OH radical by strong ionization discharge and 
dissolved air flotation. The main original conclusions are as follow:  
(1) Based on the formation of •OH, this study conducted the integrated 
technology of Air flotation-•OH oxidation. With the strong electric field ionization 
discharge, O2 was dissociated or ionized into some oxygen active particles as O
2+
, O 
(1D), O(3P) and so on. These particles will react with water and generate a large 
amount of hydroxyl radicals (•OH) through high-speed jet and hydraulic cavitation, 
react with water to generate a large amount of hydroxyl radicals. Then strong oxidant 
•OH was used to thoroughly remove the algae and bacteria in the algae-laden water 
after the pre-treatment of air flotation, improving the water quality at the same time. 
   (2) Determined the lethal threshold concentrations of different algae-laden water. 
We conduct an experiment of applying different TRO dosage to remove algae of 3 




 cells/mL and 
1.2×10
4
 cells/mL, respectively, and the •OH treating time of treated samples in the 
pipeline after reactive oxygen species was only 6 s. And the result shows that the 
lethal threshold concentrations of these 3 different samples are 1.03 mg/L, 1.12 mg/L, 
0.97 mg/L，respectively. 
(3) The effect of integrated treatment dealing with algae-laden water was studied 
in this paper. At first, we optimised the working conditions of DAF, such as choosing 
PAC as the coagulant, determing the optimal water flow and air flow, then the 
















DAF can efficiently reduce water turbidity, remove most of algae and bacteria, 
improve water quality; then samples was treated by •OH under low TRO 
concentration (about 1 mg/L), 100 % of algae and bacteria removal was achieved. 
Prove that the integrated treatment can inactivate all algae and bacteria, improve 
water quality significantly, and most of the water quality index such as bacteria and 
CODMn can reach the <Standards of drinking water quality>(GB5749-2006). 
(4) Algae remove efficiency of •OH and ClO2 was studied based on drinking 
water treatment process of one water utility in Xiamen. Samples of raw water before 
ClO2 treatment, water after sedimentation and water after and fitration was collected, 
samples was divided into 2 parts, one for water quality analysis and one for •OH 
treatment, different samples was treated under different TRO. The result shows that 
99% of algae removal was achieved under 1.27 mg/L of TRO, and less than 91% of 
algae removal after 27 mg/L ClO2 treatment, demonstrated that •OH treatment is of 
great advantage in oxidant dosage and algae removal effiency. Prove that •OH is an 
efficient way for algae-laden water. 
In conclusion, •OH generation equipment which is based on strong ionization 
discharge at atmosphere pressure can efficiently inactivate algae cells in algae-laden 
water. And with the integration of DAF pretreatment technology, we can achieve the 
rapid and over all removal of algae in all kinds of algae-laden water, and at the same 
time bacteria was also 100% removal, the water quality improved significantly. Thus 
imply that integrated treatment process of advanced oxidation technology based on 
radical by strong ionization discharge and dissolved air flotation is an efficient way 
for algae-laden water treatment, provide a brand new method to ensure water supply 
safety.    





























































[21]。如随着氮、磷等营养元素的大量输入，自 1990 年以来，滇池每年 5-11 月份
都出现蓝藻大量爆发的问题[17]；2006 年在三峡库区香溪河高阳镇河段发现波兰
多甲藻水华，是目前唯一有确切记载的淡水产毒甲藻[22]；1990年 7月 6日至 29
日,太湖水域整个梅梁湖被藻类覆盖，大量的藻类密集于梅园水厂取水口附近，
破坏了水厂的正常运行，致使无锡市自来水日减产 50000 t，116 家工厂相继被迫

















































度超 V 类，北溪库区水体总氮单项指标属于劣 V 类，总磷、氨氮、COD、BOD
等部分指标也处于 III、IV 类水平。1995 年以来，九龙江流域建设大中型水电站
130 座以上，导致河流库区水流缓慢，在水体富营养状态和不利气象水文条件（如
枯水期）下极易爆发水华[24]。 

























Degree papers are in the “Xiamen University Electronic Theses and 
Dissertations Database”.  
Fulltexts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on 
http://etd.calis.edu.cn/ and submit requests online, or consult the interlibrary 
loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn 
for delivery details. 
厦
门
大
学
博
硕
士
论
文
摘
要
库
